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57 ABSTRACT 
A valve device for controlling fuel vapor in a fuel tank 
is provided with a fuel-cut valve which is disposed 
between the fuel tank and a charcoal canister, and be 
tween a filler tube of the fuel tank and the charcoal 
canister. The fuel-cut valve is provided with a casing 
including upper and lower chambers. A lower float is 
disposed in the lower chamber and arranged to close 
the communication between a fuel tank and a charcoal 
canister when fuel height level in the fuel tank is raised 
to a first predetermined level. A upper float is disposed 
in the upper chamber and arranged to close the commu 
nication between the filler tube and the charcoal canis 
ter when the fuel height level in the filler tube is raised 
to a second predetermined level. 

6 Claims, 6 Drawing Sheets 
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VALVE DEVICE FOR FUELTANK 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to improvements in a 

control system for discharging fuel vapor generated in a 
fuel tank of an automotive vehicle. 

2. Description of the Prior Art 
Japanese Utility Model Provisional Publication No. 

1-131619 discloses a typical valve device for controlling 
fuel vapor from a fuel tank having a filler tube. The 
valve device is arranged to discharge the fuel vapor 
from the fuel tank and the filler tube to a charcoal canis 
ter until a liquid fuel level in the fuel tank is raised to the 
upper portion of the filler tube. The discharging of the 
fuel vapor is controlled by one float disposed in the 
valve device. Accordingly, when the liquid fuel from 
the fuel tank lifts the float to close the communication 
between the filler tube and the charcoal canister is si 
multaneously closed. Therefore, in order to smoothly 
discharge the fuel vapor of the fuel tank and the filler 
tube during the fueling from the filler tube, it is neces 
sary to accurately set the valve device at a proper 
height level which is the same as that of the upper por 
tion of the filler tube. This setting of the valve device 
largely limits the flexibility of the part layout and design 
of automotive vehicles. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
improved fuel vapor control device which is free of the 
above-mentioned drawbacks. 
According to the present invention, a device for con 

trolling fuel vapor is attached to a fuel tank having a 
filler tube. The device comprises a vent tube which is 
communicated with a charcoal canister when a fuel gun 
is inserted into the filler tube for fueling. A sub-vent 
tube is communicated with the upper space of the filler 
tube. A fuel-cut valve includes upper and lower cham 
bers and upper and lower floats. The upper chamber is 
communicated with the vent tube and the sub-vent tube. 
The lower chamber is communicated with an upper 
space of the fuel tank and the upper chamber. The 
upper float is disposed in the upper chamber, and stops 
the communication between the upper chamber and the 
lower chamber when liquid fuel from the fuel tank is fed 
to the lower chamber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings, like reference numerals designate 
like parts and elements throughout all figures, in which: 

FIG. 1 is a cross-sectional view of a fuel-cut valve of 
a first embodiment of a fuel vapor processing device for 
a fuel tank according to the present invention; 
FIG. 2 is a schematic view of the first embodiment of 

the fuel vapor processing device for the fuel tank ac 
cording to the present invention; 
FIG. 3 is a cross-sectional view of the fuel-cut valve 

of FIG. 1 but showing a condition in that liquid fuel in 
the fuel tank lifts a lower float of the fuel-cut valve so as 
to close the communication between upper and lower 
chambers of the fuel-cut valve; 
FIG. 4 is a cross-sectional view of the fuel-cut valve 

of FIG. 1 but showing another condition in that upper 
and lower floats are lifted by liquid fuel; 
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2 
FIG. 5 is a cross-sectional view of the fuel-cut valve 

of FIG. 1 which is in a rolled-over condition of the 
vehicle; 
FIG. 6 is a cross-sectional view of a fuel-cut valve of 

a second embodiment of the fuel vapor processing de 
vice for the fuel tank according to the present invention; 

FIG. 7 is a cross-sectional view of the fuel-cut valve 
of FIG. 6 taken in the direction of arrows substantially 
along the line VII-VII; 
FIG. 8 is a schematic view of the second embodiment 

of the fuel vapor processing device for the fuel tank 
according to the present invention; 

FIG. 9 is a cross-sectional view of the fuel-cut valve 
of FIG. 6 but showing a condition in that liquid fuel in 
the fuel tanklifts a lower float of the fuel-cut valve so as 
to close the communication between upper and lower 
chambers of the fuel-cut valve; 

FIG. 10 is a cross-sectional view of the fuel-cut valve 
of FIG. 6 but showing another condition in that upper 
and lower floats are filled with liquid fuel; and 

FIG. 11 is a cross-sectional view of the fuel-cut valve 
of FIG. 6 which is in a roll-over condition of the vehi 
cle. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to FIGS. 1 and 2, there is shown a first 
embodiment of a device A for controlling fuel vapor 
from a fuel tank 4 and a filler tube 5 of the fuel tank 4 
during the fueling to the fuel tank 4, according to the 
present invention. 
The control device A according to the present inven 

tion is for an automotive vehicle and disposed to an 
upper portion of the fuel tank 4. The filler tube 5 is 
connected to the fuel tank 4 for supplying fuel to the 
fuel tank 4. A shutter 14 is attached to the upper end 
portion of the filler tube 5 for preventing fuel vapor 
from being directly discharged into the atmosphere 
under an opening condition of a fuel filler cap 13. A 
sealing member 15 is disposed to the upper portion of 
the filler tube 5 for preventing the fuel vapor from being 
discharged into the atmosphere through the clearance 
between the filler tube 5 and the nozzle of a fuel gun 8. 
A charcoal canister 1 (or activated carbon canister) 

for absorbing fuel vapor from the fuel tank 4 and the 
filler tube 5 is communicated with the device A accord 
ing to the present invention and a device B which dis 
charges fuel vapor when the fuel tank 4 is not being 
fueled. The upper space in the fuel tank 4 is communi 
cated through the vent tube 2 and an evaporation tube 
12 with a valve chamber 16 disposed at a surrounding 
portion of the upper portion of the filler tube 5. The 
valve chamber 16 is communicated with the charcoal 
canister 1 through a tube 17. The valve chamber 16 
includes a switching valve 18 which is operated accord 
ing to the operation of the shutter 14. That is, the 
switching valve 18 is set to communicate the evapora 
tion tube 12 and the canister 1 in the event of the closing 
condition of the shutter 14, and is set to communicate 
the vent tube 2 and the canister 1 in the event of the 
opening condition of the shutter 14. 
A fuel-cut valve 107 is half embedded in the fuel tank 

4 and connected to one end of the vent tube 2. The 
fuel-cut valve 107 is communicated with the filler tube 
5 through a sub-vent tube 3. A second fuel-cut valve 19 
is disposed at the end of the evaporation tube 12 con 
nected to the fuel tank 3. The second fuel-cut valve 19 
is arranged to close the evaporation tube 12 for prevent 



5,215,132 3. 
ing the flowing-out of the fuel in the event that the 
height level of the liquid fuel is charged due to the 
inclination of the vehicle and the like. 
The fuel-cut valve 107 is provided with a casing 20 

whose inside space is divided into an upper chamber 22 
and a lower chamber 23 by a partition wall 21. The 
upper chamber 22 is communicated with the lower 
chamber 23 through a hole 24 of the partition wall 21 
for allowing the communication between the upper and 
lower chambers 22 and 23. The lower chamber 23 is 
communicated with the fuel tank 4 through holes 25. A 
first float 26 made of a material lighter in specific grav 
ity than liquid fuel is disposed int he lower chamber 23. 
The first float 26 is arranged so that its sealing portion 
27 closes the hole 24 in the event that the liquid fuel in 
the fuel tank 4 is flowed into the lower chamber 23 to 
lift the first float 26 to the upper portion of the lower 
chamber 23. 
The upper chamber 22 is communicated with the 

vent tube 2 and the sub-vent tube 3. An upper wall 
defining the upper chamber 22 has a hole 28 through 
which the upper chamber 22 is communicated with the 
vent tube 2. A second float 29 made of a material 
heavier in specific gravity than the fuel is disposed in 
the upper chamber 22. The second float 29 is biased 
upwardly by a spring 30. The normally opened hole 28 
is closed by the second float 29 when the first float 26 
closes the hole 24 and the liquid fuel from the filler tube 
5 is flowed into the upper chamber 22 through the sub 
vent tube 3 so as to lift the second float 29 by the biasing 
force of the spring 30 and the buoyancy by the fuel, as 
shown in FIG. 4. A part of the lower portion of the 
second float 29 is cut-out to form a cut-out portion 32 
through which the upper space of the lower chamber 23 
is communicated with the lower space of the upper 
chamber 22. 
The manner of operation of the thus arranged device 

will be discussed hereinafter with reference to FIGS. 3 
to 5. 
When the liquid fuel is supplied to the fuel tank 4 

upon inserting the fuel gun 8 to the filler tube 5, the fuel 
vapor control device A is operated according to the 
height level of the fuel liquid in the fuel tank 4 and the 
filler tube 5 as follows: 

In an early period of the fueling, since the fuel level is 
lower than that of the bottom of the fuel-cut valve 107, 
the first and second floats 26 and 29 are in opening 
condition. Accordingly, the fuel vapor in the fuel tank 
4 easily passes through the fuel-cut valve 107 and is fed 
to the charcoal canister 1 through the through-hole 28, 
the vent tube 2 and the tube 17. The fuel vapor in the 
filler tube 5 is fed to the upper chamber 22 through the 
sub-vent tube 3 and fed to the charcoal canister 1 with 
the fuel vapor in the fuel tank 4. 
When the fuel level in the fuel tank 4 is raised to a first 

predetermined height level, the fuel flows into the 
lower chamber 23 through the through-holes 25. The 
first float 26 is lifted by the fuel flowed into the lower 
chamber 23 to close the hole 24, as shown in FIG. 3. 
With this operation, the upper space of the fuel tank 4 is 
sealing closed. Then, only the fuel level of the filler tube 
5 is raised by the fueling through the filler tube 5. The 
fuel vapor in the filler tube 5 is discharged to the char 
coal canister 1 through the upper chamber 22, the 
through-hole 28 and the vent tube 2 until the liquid fuel 
level is raised to the height near the upper end of the 
filler tube 5. 
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4. 
When the fuel height level is raised to a second prede 

termined height level near the upper end of the filler 
tube 5, an auto-stop sensor 9 of the fuel gun 8 detects 
that the fuel height level reaches to the second predeter 
mined height level. Then, the fuel supply through the 
fuel gun 8 is stopped according to the fuel-level detec 
tion by the auto-stop sensor 9. 

If the auto-stop sensor 9 is in trouble or the additional 
fuel is further supplied to the fuel tank, the fuel in the 
filler tube 5 is fed to the upper chamber 22 through the 
sub-vent tube 3. This fuel-flow to the upper chamber 22 
lifts the second float 29 so that the hole 28 is closed by 
the second float 29 as shown in FIG. 4. This prevents 
the liquid fuel from flowing into the charcoal canister 1. 

After the fueling to the fuel tank 4, the first and sec 
ond floats 26 and 29 open the holes 24 and 28, respec 
tively according to the lowering of the fuel level in 
respond to the fuel consumption in an engine (not 
shown) of the automotive vehicle. 
When the automotive vehicle is rolled over in a traf. 

fic accident and the like, the fuel-cut valve 107 is set 
such that the second float 29 sealingly closes the hole 28 
due to its weight and the biasing force of the spring 30 
while the first float 26 is lifted by the fuel to open the 
hole 24, as shown in FIG. 5. Accordingly, the liquid 
fuel in the fuel tank 4 and the filler 5 is prevented from 
flowing into the charcoal canister 1 through the vent 
tube 2. 
With the thus arrange device, even if the fuel-cut 

valve 107 is set at a height level lower than that of the 
upper end portion of the filler tube 5, the fuel vapor in 
the filler tube 5 is smoothly discharged to the charcoal 
canister 1. This enables to set the fuel-cut valve 107 at 
further lower height level and therefore increases the 
flexibility of the layout of parts. 
FIGS. 6 to 8 illustrate a second embodiment of the 

device for controlling fuel vapor from the fuel tank 
according to the present invention. The second embodi 
ment is essentially similar to the first embodiment ex 
cept that a fuel-cut valve 117 is different from the fuel 
cut valve 107 of the first embodiment, as clearly shown 
in FIGS. 6 and 8. 
The fuel-cut valve 117 is half embedded in the fuel 

tank 4 and connected to one end of the vent tube 2. The 
fuel-cut valve 117 is communicated with the filler tube 
5 through a sub-vent tube 3. A second fuel-cut valve 19 
is disposed at the end of the evaporation tube 12 con 
nected to the fuel tank 3. The second fuel-cut valve 19 
is arranged to close the evaporation tube 12 for prevent 
ing the flow-out of the fuel in the event that the fuel 
level is changed due to the inclination of the vehicle and 
the like. 
As shown in FIGS. 6 and 7, the fuel-cut valve 117 is 

provided with a casing 120 whose inside space is di 
vided into an upper chamber 122 and a lower chamber 
123 by a partition wall 121. The upper chamber 122 is 
communicated with the lower chamber 123 through a 
hole 124 formed to the partition wall 121 for allowing 
the communication between the upper and lower cham 
bers 122 and 123. The lower chamber 123 is communi 
cated with the fuel tank 4 through holes 125. A first 
float 126 is made of a material lighter is specific gravity 
than the fuel and formed semi-spherical. The first float 
126 is disposed in the lower chamber 123 so that is 
spherical surface closes the hole 124 in the event that 
the fuel level is raised to lift the first float 215 to the 
upper portion of the lower chamber 123. 



5 
The upper chamber 122 is communicated with the 

vent tube 2 and the sub-vent tube 3. An upper wall 
defining the upper chamber 122 has a hole 128 through 
which the upper chamber 122 is communicated with the 
vent tube 2. A disc shaped screen plate 131 is disposed 
in the upper chamber 122 so as to be parallel with the 
partition wall 121. The screen plate 131 is fixedly sup 
ported to the inner wall of the upper chamber through 
a plurality of supporting members 132 as shown in FIG. 
5. The screen plate 131 is located above the partition 
wall 121 so as to prevent the fuel vapor from directly 
blowing up to the upper chamber 122. A second float 
129 is made of a material heavier in specific gravity than 
the fuel, and formed semispherical while having a recess 
134 to a flat surface of the second float 129. The second 
float 129 is disposed in the upper chamber 212 and is 
biased upwardly by a spring 130 which is set in the 
recess 134. The bottom surface of the second float 129 is 
slightly smaller in diameter than the screen plate 131 so 
as to avoid the fuel vapor which passes through open 
ings 133 defined around the screen plate 131. The nor 
mally opened hole 128 is closed by the second float 129 
when the first float 129 closes the hole 124 and the 
liquid fuel is flowed in the upper chamber 122 through 
the sub-vent tube 3 so as to lift the second float 129 by 
the biasing force of the spring 130 and the buoyancy by 
the fuel, as shown in FIG. 10. 
The manner of operation of the thus arranged device 

will be discussed hereinafter with reference to FIGS. 9 
to 11. 

When the liquid fuel is supplied to the fuel tank 4 
upon inserting the fuel gun 8 to the filler tube 5, the fuel 
vapor control device is operated according to the 
height level of the fuel liquid in the fuel tank 4 and the 
filler tube 5 as follows: 

In an early period of the fueling, since the fuel level is 
lower than the bottom of the fuel-cut valve 117, the first 
and second floats 126 and 129 are in opening condition. 
Accordingly, the fuel vapor in the fuel tank 4 easily 
passes through the fuel-cut valve 107 and is fed to the 
charcoal canister 4 through the through-hole 128, the 
vent tube 2 and the tube 17. The fuel vapor in the filler 
tube 5 is fed to the upper chamber 122 through the 
sub-vent tube 3 and fed to the charcoal canister 1 with 
the fuel vapor in the fuel tank 4. When the fuel vapor 
passing through the hole 124 passes through the upper 
chamber 122, the fuel vapor is fed to a peripheral por 
tion of the screen plate 131, and passes through the 
holes 133, and is fed along the spherical surface of the 
second float 129 to the through-hole 128. This flowing 
of the fuel vapor prevent the second float 129 from 
being lifted by the flowing of the fuel vapor so as to 
close the through-hole 128. 
When the fuel height level in the fuel tank 4 is raised 

to a first predetermined height level, the fuel flows into 
the lower chamber 123 through the through-holes 125. 
The first float 126 is lifted by the liquid fuel flowed into 
the lower chamber 123 to close the hole 124, as shown 
in FIG. 9. With this operation, the upper space of the 
fuel tank 4 is sealing closed. Then, only the fuel level of 
the filler tube 5 is raised by filling the fuel through the 
filler tube 5. The fuel vapor in the filling tube 5 is dis 
charged to the charcoal canister 1 through the upper 
chamber 122, the through-hole 128 and the vent tube 2 
until the liquid fuel level is raised to the height near the 
upper end of the filler tube 5. 
When the fuel level is raised to a second predeter 

mined height level near the upper end of the filler tube 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

5,215,132 
6 

5, an auto-stop sensor 5 of the fuel gun 9 detects that the 
fuel level reaches to the second predetermined height 
level. Then, the fuel supply through the fuel supply gun 
is stopped according to the fuel-level detection by the 
sensor 5. 

If the auto-stop sensor 5 is in trouble or the additional 
fuel is further supplied to the fuel tank, the fuel in the 
filler tube 5 is fed to the upper chamber 122 through the 
sub-vent tube 3. This fuel increase in the upper chamber 
122 lifts the second float 129 so that the hole 128 is 
closed by the second float 129 as shown in FIG. 10. This 
prevent the liquid fuel from flowing into the charcoal 
canister 1. 

After the fueling to the fuel tank 4, the first and sec 
ond floats 126 and 129 open the holes 124 and 128, 
respectively according to the lowering of the fuel level 
in respond to the fuel consumption in engine (not 
shown). 
When the automotive vehicle is rolled over in a traf. 

fic accident and the like, the fuel-cut valve 117 is set 
such that the second float 129 sealingly closes the hole 
128 due to its weight and the biasing force of the spring 
130 while the first float 126 is lifted by the fuel to open 
the hole 124, as shown in FIG. 11. Accordingly, the 
liquid fuel in the fuel tank 4 and the filler tube 5 is pre 
vented from flowing into the charcoal canister 1 
through the vent tube 2. 
What is claimed is: 
1. A device for controlling fuel vapor in a fuel tank 

having a filler tube, said device comprising: 
a vent tube including means for connecting said vent 

tube to a charcoal canister when a fuel gun is in 
serted into the filler tube for fueling; 

a sub-vent tube adapted to be connected to an upper 
space in the filler tube; and 

a fuel-cut valve including: 
means defining an upper chamber which is con 

nected with said vent tube and said sub-vent 
tube, 

means defining a lower chamber which is adapted 
to be connected with an upper space in the fuel 
tank and connected to the upper chamber; 

an upper float disposed in the upper chamber, the 
upper float stopping communication between the 
upper chamber and said vent tube when liquid 
fuel from the filler tube is fed into the upper 
chamber; 

a lower float disposed in the lower chamber, the 
lower float stopping communication between 
the upper chamber and the lower chamber when 
liquid fuel from the fuel tank is fed to the lower 
chamber. 

2. A fuel-cut valve for an automobile fuel tank, said 
fuel-cut valve adapted to be disposed between the fuel 
tank and a charcoal canister, and between a filler tube of 
the fuel tank and the charcoal canister, said fuel-cut 
valve comprising: 

a casing including an upper chamber and a lower 
chamber which are divided by a partition wall, the 
upper chamber adapted to be communicated with 
the charcoal canister through a first upper hole, 
and adapted to be communicated with an upper 
portion of the filler tube through a second upper 
hole, the lower chamber being communicated with 
the upper chamber through a first lower hole in the 
partition wall, the lower chamber adapted to be 
communicated with the fuel tank through a plural 
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ity of second lower holes in the lower chamber of 
said casing; 

a lower float disposed in the lower chamber so as to 
close the first lower hole in the partition wall when 
liquid fuel from the fuel tank is flowed into the 
lower chamber; and 

an upper float disposed in the upper chamber so as to 
close the first upper hole of the upper chamber 
when liquid fuel from the filler tube is flowed into 
the upper chamber. 

3. A device as claimed in claim 1, wherein the upper 
float is made of a material heavier in specific gravity 
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8 
than liquid fuel and biased upwardly by a spring dis 
posed in the upper chamber. 

4. A device as claimed in claim 3, wherein the upper 
float is lifted by the liquid fuel flowed in the upper 
chamber and the spring to stop the communication 
between the upper chamber and said vent tube. 

5. A device as claimed in claim 1, wherein the lower 
float is made of a material lighter in specific gravity 
than liquid fuel. 

6. A fuel-cut valve as claimed in claim 2, wherein said 
casing further includes a screen plate disposed above 
the partition wall, the screen plate having a plurality of 
holes which are disposed at outer peripheral portions of 
the screen plate. 

k k 


